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If these areas are ignored, the computed flexibility of the arch is increased,
which decreases the computed eccentricity of the line of pressures. This re-
duces the apparent tension area. Hence, as a first trial, the excluded area
should be somewhat less than the estimated tension area. The percentage of
reduction increases as the tension area increases.

(/) Importance of cracking. The influence of moderate cracking on coin-
pressive stresses usually is not important and it is generally permissible, so far
as stresses are concerned, to ignore cracking. Cracking increases deformations
and may be of importance in problems involving arch deflections. However,
after careful investigation of many arch dam designs, Houk finds that the
effect of cracking is of minor importance.21 It is seldom, if ever, necessary to
consider cracking in preliminary work. The cautious designer will wish to
analyze at least a few cracked arches to ascertain the importance of cracking
for his particular conditions.

(g) Values of HI for irregular arches or irregular loading. Generally, in pre-
ceding articles of this chapter, values of HI have been computed from Eq. 1.
If the loading is irregular, or if the arch is irregular or cracked, some other
method of estimating may be desirable. In discussing such methods it is
necessary to remember that HI is introduced to simplify the arithmetical work
by keeping the computed moments due to "external" forces small. This
avoids the necessity of carrying meaninglessly large numbers of digits.
Whether HI closely approximates the actual crown thrust is of secondary
importance.

Consider the graphical arch analysis illustrated in Fig. 19. The value of Hi
used in this figure was taken from Table 4 to maintain similarity between
computed results for Examples 4 and 5. If computations for Example 4 had
not been available, and particularly if either the arch or the loading in Exam-
ple 5 had been irregular, Hi might have been determined thus:

Choose a position for 0' (Fig. 19) at random and plat the load lines 0-9,
9-11, 11-13, etc. Extend a horizontal line from 0' indefinitely to the right.
Then, instead of drawing the "voussoir chord direction rays" 0-1, 0-2, etc.,
through a predetermined position of point 0, draw them from breaks in the
load line, points 9, 11, 13, etc., using correct directions. There will result a
multiplicity of intersections of these lines with the horizontal through 0'.
Choose a "round" value for Hi which when platted to the right of 0' will cause
0 to fall about the middle of these intersections.

For arithmetical analysis, where the arch or loading is too irregular to per-
mit the use of Eq. 1, HI may be estimated as follows:

Upon reaching column 22, Table 4, or the corresponding point in any other
type of analysis, make a preliminary run of columns 22 to 30 using zero or any
other "guessed" value for Hi; then find by graphics or otherwise a value of HI
which will reduce each item in column 30 to a reasonable value.

21 IVAN E. HOUK, "Trial Load Analysis of Curved Concrete Dams," The Engr., July 5
1935.